Objective: To assess breast-feeding promotion in maternity hospitals and breastfeeding prevalences during the first year of life in mother-infant pairs in Germany. Design: Cross-sectional assessment of breast-feeding practices in a random sample of German maternity hospitals by use of a postal questionnaire. Follow-up of motherinfant pairs recruited in the participating hospitals to assess breast-feeding prevalences and infant feeding practices by use of a telephone interview 14 days after birth and food-frequency questionnaires mailed at the end of the 2nd, 4th, 6th, 9th and 12th month of life. Use of indicators for breast-feeding proposed by the World Health Organization (WHO) and the United Nations Children's Fund (UNICEF). Setting: Nation-wide survey. Subjects: One hundred and seventy-seven maternity hospitals, 1717 mother -infant pairs.
Data on the situation of breast-feeding in a country are valuable for the evaluation of activities in breast-feeding promotion. While national data on breast-feeding are repeatedly collected in many developing countries, most industrialised countries do not assess breast-feeding systematically 1 . Methods and definitions used in breastfeeding epidemiology are not consistent at present 1,2 . Insight into breast-feeding promotion activities can be gained from the World Health Organization (WHO)/-United Nations Children's Fund (UNICEF) Babyfriendly Hospital Initiative (BFHI), which has certified around 15 000 hospitals world-wide as 'Babyfriendly'. Around 260 are situated in industrialised countries 3 . In Germany, only sporadic data on breast-feeding have been available for the last 40 years 4, 5 . Also, UNICEFcertified 'Babyfriendly Hospitals' are rare (1%) in Germany. In 1994, a multisectoral National Committee for the Promotion of Breastfeeding was established appointed to the Federal Ministry of Health 6 . In 1997/98 the first nationwide survey on breast-feeding and infant nutrition, named the SuSe Study (Stillen und Säuglings-ernährung), was carried out on behalf of the German Nutrition Society, supported by the Federal Ministry of Health 7 . For the SuSe Study, criteria of the BFHI in the form of the '10 Steps to Successful Breastfeeding' 8 were used to assess breast-feeding promotion in randomly chosen maternity hospitals. Also, long-term breast-feeding practices were studied by use of WHO criteria 9 . No comparable studies have been reported. Here we present key findings from both assessments.
Methods, materials and definitions

Hospitals
From a list of the total of German maternity hospitals ðn ¼ 1120Þ; a random sample of 360 hospitals was drawn.
The chief doctors were contacted by letter and additionally by telephone if they did not answer in time. The maternity ward in 15 of the hospitals had been closed down. Of the eligible hospitals ðn ¼ 345Þ; 177 hospitals (51%) agreed to participate (Table 1) . Participation included two duties for the staff: to fill out a 'hospital' questionnaire (175 hospitals) and to help with the recruitment of motherinfant pairs for the follow-up survey (177 hospitals). As a reason for refusal, the non-participating hospitals most often named 'no interest' (61%) or 'lack of time' (26%).
Only a few data are available to compare the study sample with the total of German hospitals. The study sample did not differ from the total with regard to annual birth rate (43 vs. 42% less than 500 births per year), regional distribution between the former politically separated Western (Federal Republic of Germany) and Eastern (German Democratic Republic) parts of Germany (83 vs. 82%) 10 and the proportion of 'Babyfriendly Hospitals' (0.6 vs. 1.3%).
The 'hospital' questionnaire, dealing with hospital structures and practices of breast-feeding management on the maternity ward, was filled out by the staff in charge. Besides items concerning e.g. choices of infant formula or dietary guidelines for lactating mothers, questions related to the '10 Steps' formed the main part of the questionnaire but were not directly named as such.
Mother-infant pairs A specific 2-week period was assigned to each hospital for the recruitment of mother -infant pairs (Table 1) . A total of 4352 mothers delivered during these periods. Some 22.6% were excluded by the staff, about half of them due to exclusion criteria concerning the infant (birth weight , 2500 g, gestational age , 37 weeks, admission to neonatal unit) and the others concerning the mother (non-German speaking, no telephone at home). In addition, 1.7% were too late in submitting their written informed consent 11 . The eligible mothers ðn ¼ 3294Þ were invited to participate by a letter handed out to them by the hospital staff. Of these, 1851 mothers (56.2%) agreed to participate, and 1717 mothers (92.7%) took part in the basic telephone interview 14 (^2) days after birth. Participants did not differ from non-participants with respect to their infant's gender, birth weight and delivery modus, but were better educated 7 . The telephone interview 14 days after birth was designed to assess breast-feeding experiences since birth and breast-feeding prevalences at three time points: at birth, at discharge (median: 5 days after birth) and at the time of the interview.
To assess long-term breast-feeding prevalences, the same simple food-frequency questionnaire (FFQ) was mailed to the participants anew at the end of the 2nd, 4th, 6th, 9th and 12th month of infant life. The mother indicated the number of times or meals per day for breastmilk (including meals during the night), other milk (formula), non-milk fluids and (semi)-solids (named beikost) given to the infant. The recall referred to a typical one of the last few days. About 90% of the participants returned the FFQ at the different time points during the first year of life (Table 1) . A total of 80% of the participants had a complete follow-up of all five FFQs including a telephone interview after cessation of breast-feeding.
Infant feeding was categorised as proposed by WHO 9 or by the German Breastfeeding Committee 12 where appropriate (Table 2 ). In the German definitions, two additional feeding categories are named, i.e. breast-milk plus formula ('zwiemilch') and breast-milk plus formula plus beikost. We specified beikost according to the three different types of beikost meal recommended in Germany 13 . Mothers who had ceased breast-feeding since the last FFQ were asked in another telephone interview to give their reasons, using pre-coded questions [time lag: mean (standard deviation (SD) 8.0 (0.6) weeks]. Mothers also reported the number of weeks for full breast-feeding and total breast-feeding retrospectively.
The SuSe Study is purely observational, non-invasive and 
Results
Hospitals
The '10 Steps to Successful Breastfeeding' were practised to various extents in the hospitals, ranging from more than 90% of hospitals for steps that encouraged breast-feeding on demand or early infant-breast contact to only 10% for steps that used alternative methods for supplementary feeding (Table 3) . While 24-hour rooming-in was offered in 67% of the hospitals, it was practised by the majority of mothers in only 10% of the hospitals. Systematic information and training of the staff were common in about one-third of the hospitals.
Breast-feeding prevalences
Ninety-one per cent of the mothers started to breast-feed at birth (data not shown). At the day of discharge, 86% were still breast-feeding, 73% exclusively (Table 4) . At 14 days after birth, the prevalence of exclusive breast-feeding had decreased considerably in favour of predominant breast-feeding. This means in practice that many mothers had started to feed tea to the baby. At the age of 4 (6) months, 59% (48%) were still breast-feeding, 33% (10%) of them exclusively. Supplementary feeding of formula was given to no more than about 10% of breast-fed infants at any age. In contrast, at least 20% of the infants received breast-milk complemented by beikost at the age of 6 and 9 months, named 'timely complementary feeding' by WHO 9 . Beikost was introduced later for breast-fed than for non-breast-fed infants. In the second half of the first year of life, no more than 26% (9 months) and 13% (12 months) of the infants were breast-fed at all.
Discussion
SuSe Study
The SuSe Study is the first nation-wide study on breastfeeding in Germany. It was supported by federal institutions and taken as a data source for the National Committee for the Promotion of Breastfeeding. The structure of the study seems to be unique compared with other surveys in the literature since it combines an assessment of breast-feeding practices in hospitals with a one-year follow-up in mother -infant pairs, both based on Step Practice (% of hospitals)
Encourage breast-feeding on demand (Step 8 ) 96 Help mothers initiate breast-feeding within half an hour after birth (Step 4 ) Here*: . . . within an hour . . . 94 Inform all pregnant women about the benefits and management of breast-feeding (Step 3 ) 8 7 Foster the establishment of breast-feeding support groups and refer mothers to them on discharge from hospital (Step 10 )
Here*: Refer mothers to breast-feeding support groups on discharge 60 Give newborn infants no food or drink other than breast-milk, unless medically indicated (Step 6 ) 5 9 Show mothers how to breast-feed and how to maintain lactation even if they should be separated from their infant (Step 5 )
Here*: Show mothers how to breast-feed and document this in their records 54 Have a written breast-feeding policy that is routinely communicated to all healthcare staff (Step 1 )
Here*: Have a written breast-feeding policy 33 Train all healthcare staff in skills necessary to implement this policy (Step 2 ) 2 4 Practice rooming-in -allow mothers and infants to remain together -24 hours a day (Step 7 )
24-hour rooming-in generally offered 67 24-hour rooming-in practised by most mothers 10 Give no artificial teats or pacifiers to breast-feeding infants (Step 9 )
Here*: Use alternative (finger, cup) feeding methods 10
* Wording of the questionnaire used in the SuSe Study.
indicators for breast-feeding for international use. This combination allowed a differentiated insight into the situation of breast-feeding on a national level to be gained at not too high a cost. A weakness of our study is the low participation rate of hospitals and mothers, resulting in self-selected samples for both study components. We cannot exclude that hospitals and mothers with particular interest in breastfeeding are over-represented among the study participants. Unfortunately, estimation of selection bias for breast-feeding patterns is hampered by lack of relevant data on the non-participants. The breast-feeding prevalences at discharge reported by the participating hospitals 10 and by the participating mothers are roughly comparable with data from market research collected from mothers of infants all over Germany for the same year 14 .
We assume that at least the early breast-feeding patterns of our sample mirror the situation in the whole country.
A strength of our study is the excellent long-term participation of mothers of about 90% until the end of the first year of life. The prospective instead of retrospective assessment of breast-feeding 9 comprising all meals per day (and night) should have minimised recall bias.
Breast-feeding promotion in hospitals
Numerous observational and intervention studies worldwide have shown that breast-feeding management in maternity hospitals is critical for successful initiation and long-term duration of breast-feeding. Part of the scientific evidence is summarised in the '10 Steps to Successful Breastfeeding' 8, 15, 16 . It is not known at present how the '10 Steps' are fulfilled in non-UNICEF-certified hospitals in European countries although these indicators could easily be used as a starting point for monitoring breast-feeding promotion. As the recommendations given by the National Breastfeeding Committee in Germany 6 are close to the '10 Steps', it seemed logical to us to use them as an assessment tool for our survey.
We found values of between 10 and 90% for the practice of the different steps. Our findings are based on selfreports of the hospital staff who might not always have been familiar with the background of the recommendations. Thus, misinterpretation of specific items of the questionnaire cannot be excluded. Some findings might have been different if we had done the inspections personally instead of using postal questionnaires. As an example, nearly all hospitals reported to practise breastfeeding on demand. In the sense of the recommendation breast-feeding on demand refers to 24-hour practice, but only two-thirds of the hospitals offered 24-hour roomingin. In the context of possible misinterpretation it is of interest that only about 30% of the hospitals had regular training for the staff.
By the '10 Steps' specific obligations are assigned to the different people involved in the field of pre-and perinatal breast-feeding promotion, e.g. hospital administration, healthcare staff, mothers and society. Blame must not be put solely on the hospitals for their insufficient breastfeeding promotion. As an example, most mothers practised only daytime rooming-in although most hospitals offered the recommended 24-hour rooming-in. We do not know the reasons for the mothers' decision. We can only assume that they find it less demanding.
At present we cannot say whether our findings are typical for breast-feeding promotion in non-UNICEFcertified hospitals in other countries with a comparable sociodemographic background or could point to problems also existing in UNICEF-certified hospitals. In this respect it would be helpful to have more data from systematic re-assessments of 'Babyfriendly Hospitals'.
Breast-feeding prevalences
The situation of early breast-feeding found in our study, i.e. 91% at birth and 73% exclusively at discharge, already Table 2 . § Definition for Germany, as described in Table 2 . { Including 12% receiving whole cow's milk instead of formula.
comes close to the aim of 75% for exclusive breast-feeding at discharge for 'Babyfriendly Hospitals' 8 . Our figures for breast-feeding at discharge refer to the feeding habits for this day. Breast-feeding practices since birth might have included occasional bottle feedings, known or unknown to the mother, e.g. feeding at night for the infants of mothers practising daytime rooming-in.
In our study, the success of breast-feeding promotion in hospitals was obviously not upheld for long. Soon after discharge, the breast-feeding prevalences decreased rapidly and especially for exclusive breast-feeding.
Exclusive breast-feeding for 6 months is recommended by important authorities 17 -19 . In field studies on large samples it is difficult to distinguish exclusive breastfeeding from predominant or full breast-feeding 9 . Moreover, different methods and definitions are in use in breast-feeding epidemiology 2, 20 . With our questionnaires we asked explicitly for non-milk fluid consumption and found differences of up to 17% between exclusive and full breast-feeding depending on age ( Table 4) . As shown by this example, it has to be taken into account that some of the reported figures for exclusive breast-feeding might in reality refer to full breast-feeding.
Based on the figures for total breast-feeding in Germany for meaningful comparison, a steady increase since an historic low point in the middle of the 1970s becomes obvious 4, 5, 14 . The situation is comparable in other European countries and the USA but levels differ considerably 21, 22 . At present, around 70, 60 and 50% of the infants in Germany are breast-fed at all at the age of 2, 4 and 6 months, respectively, and around 10% at 12 months. Our findings compare well with the situation of breastfeeding in Italy 23, 24 , but are much lower than in Scandinavia, e.g. in Sweden 25 . Improvements in breastfeeding promotion in hospitals based on the '10 Steps' could be effective in raising long-term breast-feeding success as shown by a recent large-scale systematic intervention study 16 . Additionally, in Germany more interdisciplinary breast-feeding support is necessary after discharge including paediatricians, obstetricians, midwives and breast-feeding support groups 18 . Assessments of breast-feeding aimed at distinctions between different breast-feeding categories, i.e. different types of supplementary or complementary feedings, can easily be combined with an assessment of infant feeding practices in general. The latter is simplified in Germany because the recommended dietary schedule for the second half of the first year of life specifies only three different types of simple beikost meal. These can be given in the form of home-made or commercial beikost as the mother prefers 13 . We found that almost all infants receive the recommended meals at the recommended ages preferably as commercial products 7 . In total, the SuSe Study shows that, besides breast-feeding, in recent years infant feeding practices in general have also come closer to the recommendations in Germany.
Conclusion
Using indicators for breast-feeding as proposed by WHO and UNICEF, a differentiated insight into the situation of breast-feeding promotion in hospitals and long-term breast-feeding practices in mother-infant pairs is possible on a national level. For breast-feeding epidemiology and monitoring, more use of standardised definitions, e.g. from WHO and UNICEF, is necessary. Our data show that a merely moderate level of breast-feeding promotion in hospitals resulted in satisfactory breast-feeding prevalences for the hospital stay but this was not effective for long-term breast-feeding success in most mothers. Improved breast-feeding promotion in hospitals should be accompanied by interdisciplinary breast-feeding support begun in pregnancy and continued after discharge. In our study, the first weeks at home were the most critical period for continued breast-feeding success.
